1. Introduction We operated a Hall sensor using energy harvesting from a magnetic wire. A battery-less sensor is expected to be the key device for Internet of Things. A magnetization reversal in magnetic wires with bistable magnetization states induces a pulse voltage in a pick-up coil. The amplitude of the voltage is independent of the applied field frequency down to zero. This fast magnetization reversal is accompanied by a large Barkhausen jump, which has been known as the Wiegand effect [1]. Recently, integrated circuits (ICs) powered by energy harvesting from a Wiegand wire are commercially available for a multiturn counter/encoder [2]. 2. Specific feature of Wiegand effect for energy harvesting A twisted FeCoV wire, one of the optimum materials yielding this effect, was used in this study. We have reported electricity generation from a vibration-type energy-harvesting element using this magnetic wire [3]. As the pulse voltage induced in a pick-up coil is independent of the applied field frequency, the constant output voltage is generated even by a single event of extremely slow movement of an excitation magnet. It was found that just a 0.6 mm-movement of an NdFeB magnet was sufficient to generate the output voltage [4]. 3. Battery-less Hall sensor operated by a Wiegand pulse In this paper, batteryless operation of a Hall sensor powered by energy harvesting from a single Wiegand pulse is reported. A pick-up coil of 3,000 turn was wound around a twisted FeCoV wire of 0.25 mm diameter and 20 mm long. A NdFeB magnet of 3 × 3 × 5 mm 3 (a magnetization direction of 5 mm) was used for reversing the magnetization of the wire. The typical pulse voltage induced during a magnetization reversal of the wire is approximately 0.35 mV per one turn of a pick-up coil. The voltage induced in the pick-up coil was applied to a Hall sensor (THS119, Toshiba) by way of connected rectifying diodes, capacitor and resistor. In order to switch the magnetization of the wire, the excitation magnet of NdFeB was rotated or moved close to the wire. When the magnetization of the wire is reversed by the excitation field higher than 1.6 kA/m from the NdFeB magnet, the pulse voltage is induced in the pick-up coil. This pulse voltage was used as a bias voltage to the Hall sensor. Figure 1 shows waveforms of the Hall voltage operated by a single Wiegand pulse which were observed during the magnetization reversal of the wire. A static magnetic field was applied to the Hall sensor as a sensing magnetic field. The intensity of the sensing field to the Hall sensor was varied in the range of 100-300 mT. Figure 2 shows the height of the output waveforms from the Hall sensor indicated as a function of the sensing field intensity. The height of the output waveforms from the Hall sensor was proportional to the sensing field intensity applied to the Hall sensor. The figure also shows the Hall voltage measured conventionally with the DC bias current. It was found that the Wiegand pulse voltage equivalently supplied a pulse current of 1.3 mA to the Hall sensor. Sensitivity for a sensing magnetic field can be changed by using various Hall sensor elements. These results suggest widely potential applications of the Wiegand pulse for battery-less sensors and devices. Details on electricity generation from an energy-harvesting element using the FeCoV wire will be also discussed in the presentation.
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